Introduction
The only systematic study ofcarbonic anhydrase activity of isolated mitochondnia led to the finding that a unique carbonic anhydrase was contained within the inner mitochondnial membrane of guinea pig liver and skeletal muscle but was absent from the mitochondna ofguinea pig brain, heart, and kidney (Dodgson et al., 1980) . These data, as well as a subsequent study with rat liver mitochondna (Vincent and Silverman, 1982) , led to the understanding that acetazolamide-sensitive Ca uptake into mitochondria observed some years previously (Elder and Lehninger, 1973) , 1988) . One ofus has also reported that rat liver CA V is increased in streptozotocin-diabetic rats (Dodg. son and Watford, 1990) . Polyclonal antibodies to rat CA V have epitheia did not show any CA V, whereas some cells, such as gastric parietal cells, were intensely stained with CA V antibodies.
No systematic co-expression ofCA V with CA I, CA II, or CA Ill was observed, although the distribution of CA V in skeletal muscle was somewhat similar to that of CA ifi. Connective tissue cells such as fibroblasts, chondroblasts, and osteoblasts were negative. diem 39:451-459, 1991) 
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Materials and Methods
Preparation and Testing ofAntiserum. Carbonic anhydrase V was purified to apparent homogeneity from isolated rat liver mitochondnia and monospecific polyclonal antiserum produced in New Zealand White rabbits as described earlier (Carter et al., 1990; Dodgson, 1987 was done during 4 hr in vacuum. Five-rim thick sections were cut and routinely deparaffinized. Immunohistochemical staining was done using the peroxidase-antiperoxidase staining method as described earlier in detail for other carbonic anhydrases (Vamn#{228}nen et al., 1982 (Vamn#{228}nen et al., ,1985 . ' Gastrointestinal tract, urinary bladder. uterus, vagina.
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. (10) Cerebrum; (11) soleus muscle; (12) quadriceps muscle. Four upper dots from each row contam 20 rig, 10 tg, 5 tg, and 2.5 tg protein, respectively.
Lowest dot in each row contains 20 tg protein from corresponding tissue but is stained with pre-immune serum.
.. Figure 4 . Immunoblot with anti-CA V serum from rat liver (Lane 1), myocardium (Lane 4), and kidney (Lane 6) showed strong stainingof a 34 KD protein band which is clearly separated from the band obtained with anti-CA Ill serum from liver (Lane 2). Pre-immune serum (CA V) controls from liver, myocardium, and kidney homogenates (Lanes 3, 5, and 7) are negative. :
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ized to the majority of the epithelial cells of the gland ( Figure  9 ).
Brown fat showed strong staining reaction ( Figure  10) , whereas there was none in white fat (data not shown).
There was no evident positive staining in pancreas ( Figure  11) , lung, trachea, or thymus, even after overnight incubation with primary antiserum. Urinary bladder epithelium was also negative, as well as the subepithelial layer which revealed strong staining with anti-CA III (data not shown). In kidney, different parts oftubules stained very diffrrently (Figure 12) , but glomeruli did not show any staining. The staining pattern of CA V in kidney was clearly different from CA II ( Figure  12c In brain, a weak staining reaction was observed mainly in neuronal cells. This was somewhat complementary to the CA II distribution, which is localized mainly in white matter ( Figure  13 ). Only very weak immunostaining of CA V was observed in the choroid plexus, which is rich in CA II ( Figure  14 __i_" ' _.s..
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